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,, Th1s 1nventlon reletes to 1mproved p1 ooessesh'
for the preparatmn of pertml esters of polyhydric

' Taloohols with carbo__xyhe amds eSpeole,lly partlal

~ esters of glycerol.

“The partial esters Of glycerol 1. e., the mono-—
have found consid-

For satlsfaotory results 1 ha,ve found 1t demrable;

to employ an excess of glycerol over the theoreti-

- cal amount, an excess of 29 peroent in the case

'f:h: |

‘erable use in recent years on account of their

E -propertles Whmh differ oonmderably from those

‘the triglycerides.
10

~of the complete esters, i.

- 'Thus, for example, the pa,rtlo,l esters can be emul-
- sified with great facility and give rise to emulsions

~ used, temperatures between about 180° C.
220° C. giving excellent results in the direct es-

of the dlI‘BCt esterlﬁoatlon and an excess of 40

‘percent in the case of the partial saponification
“being especially satisfactory. Elevated tempera-

tures from about 180° C. fo about 270° C. are
and

terification and temperatures between about 260° |

€. and 270° C. being especially “suitable -in the

of remarkable stability. As a. result, these par-
tial. esters. are employed in many preparations

'where emulsmns are necessary or de51rab1 es-

‘pecially in the cosmetic, finishing, dye and nu-
o cation and four hours gives satlsfactory results_--

"_111 the partial saponification.

trltlon ﬁelds a,nd the llke

T am aware that it is already known to pre-'-

15

pare. the aforementioned partial esters by dif-

n - ferent methods, depending -on. the starting ma-~

terials used. Thus one may eifect a dlreot esterl-

20

fication by heating a carboxylic acid and a poly-

~ hydrie aleohol, eliminating the water of conden-

o . The reaction may be

~ facilitated by employing solvents for the acid and
- aleohol used, or by using catalysts such as salts
- '-_of the alkali metals, zinc, tin, aluminum, ete. -

° The eforementloned partial esters may also be |
C prepored by processes involving D&I‘tl&l saponifi- .

 sation by suitable means.

~ cation of the complete esters by meens of a poly-
-:hydrlo alcohol.
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‘In e1ther case. the reactmn glves rlse to a mm-' |

N | prOportmns

ture of ‘monoesters and polyesters in varying

~I have. found fhat by the use of certam cet-'ﬁ-_

- alysts the afol ementmned reactlons can be con-

S ducted so as to favour the formation of the mono-
esters,. Whereas in the absence of these catalysts

- the reaction generally proceeds so. as to favou;

-the formetlon of the dlesters

The catalysts Whlch heve been fodnd to yield
| the ‘indicated desired results are those metals |

 which are capable of possessing different valences

in compounds Exemples of such meter are iron,

~nickel, chromium and manganese.. Those metals
 which cen easily pass from one valence to an-r:
' other are, in the form of their carboxylic acid
"~ salts, ESDECI&IIY suitable for the purposes of this
- 'mventlon Examples of these latter metals are
- iron, manganese and cobalt. Among the speclﬁe o
~ catalysts which have been employed herein may
~ be mentioned: ferric acetate, ferric stearate, iron

~ oxides, iron powder, chromic steerate ma,nganous_
_stearate and cobaltous stearate B
" The conditions under whmh my 1mproved p1 oo--

o ess may be conducted md.y be vaned qmte w1de1y

~ gen or carbon dioxide.
under sufficient agitation to intimately mix the
two layers which are 1mm1solble when cold. a,nd_-

50

"_'l::l
] |

o salts.

“ 1o 220° C. to 240° C. and was m |
for half an hour in order to remove the water
formed. After cooling, the oily liquid quickly
'--._congea;led It was separated from the ‘excess: of -

partlel saponification. The time of the reaction

will depend,’ inter alia, upon the reactants and
~the temperature.

It has been found that one
Ticient for the direct esterifi-

hour is generally su:

Side reactions such as oxidations may be: m1n1-

‘mized by conducting my process in an atmosphere -

of inert gas, such as carbon dioxide or nitrogen.

The reaction may be facilitated by molent agita- '
~ tion of the reaction mixture. | :

Tt will be understood that the' use of the afore-j |

“mentioned catalysts is not to be understood as

excluding the simultaneous use of other known

. means or oatalysts for foo111tat1ng the de51red- '
_reeetmn |

It will also be understood that 1t is not neoes- |
sary to use the catalysts in the form of their
They may also be used in the form of then'
omdes or in the metalhc state. = . . . - o
In order more fully to descrlbe my mventmn -

‘the followmg examples are given. - They are. for--'

purposes of illustration and are not mtended N
as limitations on the seope of my invention.
- In conducting the experiments to be deserlbed :

| the following procedures were: foﬂowed -In the-:
~ direct esteri:
- dric alcohol and the catalyst were introduced .
40 1n |

- pacity, the flask being provided with a thermoms-

fications, the fatty acid, the polyhy- :
into a three-necked Keller flask of '750 cc. ca-

eter, a porcelain agitator, hydraulic seal, and a

~ delivery tube leading to a small tared flask itself
~ provided with a cooling medium.,
45

_ | In order to
eliminate oxidation and browning the air in the
apparatus was replaced with an-inert gas nitro-
The products were heated

at temperatures generelly under 200° C. In
thirty to forty-five minutes the temperature rose

maintained thereat




3

polyhydric alcohol by decantation, taken up with

boiling benzene and washed twice w1th hot brine,
followed by drying over anhydrous sodium sul-
fate and evaporation of the benzene over a steam
bath.

In the'sa,pemﬁcetlen methed of obtammg the:.

partlal esters, the process and apparatus is sub-

‘stantially the same, the delivery tube and receiv-
ing flask serving to recover polyhyaric alcohol
entrained by the inert gas and by & little water

4

(acid number=0, ester number=192, hydroxyl'
value=—0) with 130 parts of pure glycerol and

- 5 parts of iron stearate (obtained by the pre-

5
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formed by secondary reactions.which: occur dur~

ing the operation. The temperature employed-is-

somewhat higher than in the direct esterification

and the time of reaction is somewhat greater. also-

Emmple 1

- 300 parts of stearic acud 140 varts of glycerol.
85% and 0.54 part of ferric stearate (obtained:

by the precipitation of an aqueous solution of

potassium stearate with: -a solution of ferrous o

sulfate, filtering. and air oxidation of the filtered

| prempltate) are heated. together under the above

mentioned cenmtlons At about 160-170° C.,
the water formed by the reaction begins to distill.
Tt must. be progressively heated, the temperature
heing. mcreased to. 230-240° C. and maintained
there: at for half an hour.
in all 40 to 45 parts of water containing a slight
amount. of primed. glycerol. The total time. of
heating. is- about. 2. hours..
to-cool, the. ferric. salt is eliminated by filtra-
tion, the filtrate treated with 1000 parts of boil-
ing. benzene washed twice with 200 parts of

 brine, giving about. 370 to 380 parts of a white.

waxy product. hevmg the fellewmg character-
istics: congealing. point, 55° C.;
below 3: hydroxyl value, 210-220..

Glyceryl monostearate. censtltutes the main '
Yield, about. 95% of the.

- 40:

part of the -product.
theory. . |
| E:mmple 2.

282 parts of commercial olei¢ acid, 115 parts or

pure glycerel and 0:5 part of manganous stearate

are heated together under the conditions de-
senbed +to a temperature of 240° C., mainh-
“The total time of

tained for-about 30 minutes.

iter being allowed

~acid number,.

15

| _-_of glyeerol,
120 parts of glyceryl monooleate as above pre-
pared: was:; heated under the same conditions

20
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There is distilled

30
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heating is about 2 hours, and about 18 parts of

water are distilled. After cooling, the excess

glycerol is separated by decantation, the oily
substance is- dissolved in 1000 parts of toluene,
‘washed twice by 200 parts of brine and the.

toluene is then drawn-off by distilling. There is

“obtained about 340 parts of an oily product, light-
brown, chiefly: constituted by glyceryl mono-
(Acid number belew 3 hydroxyl value,.

oleate.
205-220:)
- Yield, abeut 909 of the theery

Ewmple 3

A mlxture of 200 parts of fatty aeide formed
by the.saponification of coconut oil and 100 parts
of ethylene. glycol was heated at a temperature

~ around 200° C. in the presence of one part of
- cobaltous carbonate and three parts of potassium.
The reaction was: finished after 4 hours

- laurate.

~cipitation of an aqueous solution of potassium

stearate with a ferrous sulfate solution and sub-
sequent. air oxidation) was heated for six hours
at a temperature around 260° C. After cooling
the reaction mixture, the excess of glycerol and
the iron salt were eliminated. There was ob-

tained about, 500" parts of an oily substance

(acid ‘number—=0, ‘ester number—172 and hy-

droxyl- value=250) which consisted of abeut 175

pement of g]ycer:gl monooleate.
~Example 5

' A mlxture of 400 parts of olive 011 100 palts'
-5 parts of cobaltous sfearate and

given in the preceding example. After the re-
action mixture was cooled the unreacted glycerol
and the cobalt salt were removed. An o0ily body
having a hydroxyl value of about 245 and con-

sisting prmmpally of the meneoleate of glycerol

was. obtained.
Yield, about 95% of the. theory.

Example 6

- A mixture of 450 parts of hydrogenated cotton
oil (iodine value less than 5), 110 parts of pure
glycerol, 2 parts of ferric decylate and 3 parts
of potassium stearate was heated to 200° C. for
five hours in a nitrogen atmosphere and under
violent agitation. After cooling the reaction

‘mixture the unreacted glycerol and the iron and

potassium salts were removed. A waxy mass
having a hydroxyl value of about 240 and con-
sisting principally of the monostearate of glyc-
erol was obtained. |
- Yield, about 97%. of the theory. | -

- The foregemg illustrates my invention, Wthh
however is not to be limited thereby but is to
be construed as broadly as permissible in view

-of the prior art a,nd limited soler by the ap-

pended claims..

T claim: |

1. A process. for preparmg pertlal carboxylic
acid esters. of polyhydric alcohols, which com-

~ prises heating. glycerol .and a member selected

b0

50

from the group consisting of higher fatty acids.

“and.-higher fatty acid. polyesters at an. elevated

temperature, in the presence of at least.one cata~

~ lyst selected from the group consisting of metals-
‘having atomic. numbers between 24 and 28, inclu-

sive in Series 4. of the periodic table which are

capable of possessing more than one valence in

60

their compounds and the salts of said metals.

2. A process for preparing partial carboxylic

~acid esters of polyvhydric alcohols, which com-

prises heating glycerol and a member selected

~ from the group consisting of fatty acids and fatty

acid polyesters at a.temperature within the range

~ from about 180° to 270° C., in the presence of an

65

of heating, the reaction mixture was then-cooled-

and the unreacted ethylene glycol as well as the

salts: of cobalt and potassium were removed by
filtration and. washing with brine.

mainly of -ethylene. glycol monoesters with some
free coconut fatty acids.

) Ezample 4
A mixture of 440 parts. of oil of sweet almonds

There was.
obtained 240 parts of a produect which consisted

70

b

iron soap as a catalyst.

3. A process. for preparing partial cerbexyhc
acid esters of polyhydric alcohols, which com-
prises heating glyeerol and a member selected
from the group consisting of fatty acids and

fatty acid polyesters at a temperature within

the ranhge from about. 180° to 270° C., in the

~presence of an iron compound. as-a.catalyst.

4 A process for preparing partial carboxylic
acid esters of polyhydric alcohols, which com-
prises heating glycerol and a member selected

from the group consisting of fatty acids and



.
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' fatty a;cld polyesters at a temperature within'f

- the range from about 180° to- 270° C.,
- presence of iron asacetalyst |

5. A process for preparing pertle.l esters of

“glycerol, which comprises heating glycerol and
a higher fatty acid trlglycemde at a tempera-

in the

6

12 A process for preparing partlal sters of

e‘lycerol which comprises heating glycerol and

ture within the range from about 180° to 270°

C. in the presence of at least Oone cetelyst se-
 lected from the group consisting of metals hav-
- ing atomic numbers between 24 and 28,
. .sive in Series 4. of the permdlc table which are

~ capable of possessing more than one valence in

.~ their compounds and the salts of said metals.

- 6. A process for preparing partial esters of
glycerol, which comprises heating glycerol and

a higher fatty acid triglyceride at a temperature

o W1th1n the range from ahout 180° to 270° C. 1n the

.presenee of an iron soap as a catalyst.
- 7. A process for preparing partial esters of
- -glycerel which comprises hea,tlng glycerol and :
& higher fatty acid triglyceride at a temperature -

- within the range from about 180° to 270° C in -

. {-_'-_the presence of iron as a catelyst o

- 8. A process for prepermg partial esters of |

"'glycerol which comprises heating glycerol and

o a higher fatty acid at a temperature within the
~ range from about 180° to.270° C. in the presence
- ef an iron soap as a catalyst. '- |

9. A process for preparmg partml esters of

o glycerol which - comprises heating glycerol and

- a h1gher fatty acid at a temperature within the
- range from about 180° to 270° C. 1n the presence
o of iron as a catalyst. -
- 10. A process for prepermg partml esters of
- gl'ycerel which comprises heating glycerol and
~ stearic acid at a temperature within the range
- _from about 180“ to 270° C,,

. ferriec stearate as a, catalyst.

 11. A process for prepermg partml esters
E _.whlch comprises heating ethylene glycol and
. coconut oil fatty acids at o temperature within |

. the range from about 180° to 270° C., in the

AR presence of cebaltous carbenate as a ca,talyst

inclu-

~oil of sweet almonds at a temperature within
- the range from about 180° to 270° C
-presence of ferric oleate as a catalyst.

in the

13. A process for preparing partial estels of

glycerol,” which comprises heating glycerol and

olive oil at a temperature within the range from

- about 180° to 270° C., in’ the presence of co- '
10

balteu.s stearate as a catalyst:

- 14, A process for preparmg partlel esters of o

 glycerol, which comprises heating glycerol and
- hydrogenated cottonseed oil at a temperature

 within the range from akout 180° to 270° C..

15 '_the presence of ferr1c decylate as a catelyst

in'

-15. A process for preparing partial carboxylic

y '_emd esters of polyhydric alcohols, which com-
~ prises heet1ng a polyhydrie alcohol and a mem-.

25
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" ber selected irom the group consisting of higher
fatty acids and higher fatty acid polyesters at
- an elevated tempereture in the presence of at
- least one catalyst selected from the group con-
. sisting of metals having atomic numbers be-
tween 24 and 28,
periodic table Whlch are capable of possessing
more than one valence in their co*npounds and -
'_jthe salts of sald metals.

meluswe in Series 4 of the |
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